Knockdown of TM9SF4 boosts ER stress to trigger cell death of chemoresistant breast cancer cells.
Drug resistance is one of the major obstacles to breast cancer therapy. However, the mechanisms of how cancer cells develop chemoresistance are still not fully understood. In the present study, we found that expression of TM9SF4 proteins was much higher in adriamycin (ADM)-resistant breast cancer cells MCF-7/ADM than in its parental line wild-type breast cancer cells MCF-7/WT. shRNA-mediated knockdown of TM9SF4 preferentially reduced cell growth and triggered cell death in chemoresistant MCF-7/ADM cells compared with MCF-7/WT cells. Knockdown of TM9SF4 also reduced cell growth and triggered cell death in chemoresistant MDA-MB-231/GEM cells. Mechanistic studies showed that TM9SF4 knockdown increased protein misfolding and elevated endoplasmic reticulum (ER) stress level in MCF-7/ADM cells, as indicated by aggresome formation and upregulated expression of ER stress markers, the effect of which was reversed by a small molecule chaperone 4-phenybutyric acid. In an athymic nude mouse model of ADM-resistant human breast xenograft tumor, knockdown of TM9SF4 decreased the growth of tumor xenografts. In chemoresistant breast cancer patients, chemotherapy increased the expression of TM9SF4 proteins in breast tumor samples. Taken together, these results uncovered a novel role of TM9SF4 proteins in alleviating ER stress and protecting chemoresistant breast cancer cells from apoptotic/necrotic cell death. These results highlight a possible strategy of targeting TM9SF4 to overcome breast cancer chemoresistance.